Biosynthesis of polymyxin E by a cell-free enzyme system. IV. Acylation of enzyme-bound L-2,4-diaminobutyric acid.
An enzyme fraction, which catalyzes the ATP-PPi exchange reaction dependent on the three constituent amino acids of polymyxin E, was partially purified from crude extracts of Aerobacillus polyaerogenes. The approximate molecular weight was estimated to be 640,000 by Sepharose 4B gel filtration. Incubation of the enzyme with octanoyl coenzyme A and diaminobutyric acid in the presence of ATP and an ammonium sulfate fraction yielded octanoyldiaminobutyric acid thioesterified to the enzyme protein. On mild alkali treatment, octanoyldiaminobutyric acid, identified by paper chromatography, was released from the enzyme protein. From its acid hydrolyzate, diaminobutyric acid and octanoic acid were recovered in a molar ratio of 1 to 0.7. An ammonium sulfate fraction was required as the source of an acyltransferase for acylation of the enzyme-bound diaminobutyric acid. When [14C]-threonine was incubated with L-2,4-diaminobutyric acid in the presence of octanoyl coenzyme A, octanoyldiaminobutyrylthreonine bound to the enzyme protein was formed. These results suggest that acyldiaminobutyric acid bound to the enzyme protein is a possible initiation complex in the biosynthesis of polymyxin E.